Objective: Though vagus nerve stimulation (VNS) is an important option in pharmacoresistant epilepsy, its mechanism of action remains unclear. The observation that VNS desynchronised the EEG activity in animals suggested that this mechanism could be involved in VNS antiepileptic effects in humans. Indeed VNS decreases spiking bursts, whereas its effects on the EEG background remain uncertain. The objective of the present study is to investigate how VNS affects local and inter regional syncronization in different frequencies in pharmacoresistent partial epilepsy. Methods: Digital recordings acquired in 11 epileptic subjects 1 year and 1 week before VNS surgery were compared with that obtained 1 month and 1 year after VNS activation. Power spectrum and synchronization were then analyzed and compared with an epileptic group of 10 patients treated with AEDs only. Results: VNS decreases the synchronization of theta frequencies (P!0.01), whereas it increases gamma power spectrum and synchronization (!0.001 and 0.01, respectively). Conclusions: The reduction of theta frequencies and the increase in power spectrum and synchronization of gamma bands can be related to VNS anticonvulsant mechanism. In addition, gamma modulation could also play a seizure-independent role in improving attentional performances. Significance: These results suggest that some antiepileptic mechanisms affected by VNS can be modulated by or be the reflection of EEG changes.
Introduction
The use of long-term vagus nerve stimulation (VNS) with intermittent electrical current was introduced for the treatment of refractory epilepsy first in adults (Binnie, 2000; Handforth et al., 1988; Labar et al., 1998; Morris and Mueller, 1999; Salinsky, 1995) and subsequently in children (Hornig et al., 1997; Patwardhan et al., 2000) and in older individuals (Sirven et al., 2000) . VNS reduces seizure frequency by 50% in 30-40% of patients with severe epilepsy (Ben-Menachem, 2002) and represents the only non-pharmacological, non-surgical option for epilepsy treatment (Binnie, 2000) . The mechanism of the therapeutic action of VNS remains unclear, however. Although its efficacy has been suggested to result from complex interactions of biochemical and electrical events (Beckstead and Norgren, 1979; Kalia and Sullivan, 1982; Rutecki, 1990) 
